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(54) SEMICONDUCTOR DEVICE FOR SENSOR SYSTEM 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide s semiconductor 
device for sensor system which has reduced weight, size 
and dispenses with replacing of a battery. 
SOLUTION: A sensor chip (SCHIP1) is provided with 
sensors (TD1, AS1, PD1 and GS1), an A/D conversion 
circuit (AD1), a microprocessor (CPU1), a memory (MEM1), 
a transmission circuit (RF1) and a power generator (CM1). 
The sensors, the A/D conversion circuit, the 
microprocessor, the memory and the transmission circuit 
are formed on one of substrate faces (SIDE1) and the 
power generator is formed on a substrate face (SIDE2) 
opposite to the substrate surface. 
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XftfSL-r&Zb&-5imt%') , «waiiS«,ffiKfc:JBBRT'&&. §£>C. *fMlfc:#tf$r« 
fi^LT. ^^^c7)^--/rSr, MCPlJttltwaSSi (SI DEI. SIDE2) 
fcJfittS . £ <0 i 5 SrWfiRtc J: 0 . iTf§i3 V? >VC M 1 <7}B«£ . -b >y r 

tmmmco^-^ xiztx^ <x'£&tz#>. ±®aL<?>i>cr>&m%*imt%:h. $£>(c. 0 
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(C2. C3) , 4V??? (LI) , -fey-9-[lIg|-e^^SLEDf--yr, G 

&tzlt. m&^?->t LXBf&XZ h . o* 0 . *SKHtett£"5rEI 1 cofliJ&tci 0 , « 

fff.y/t'fX^IS (-lcmMT) fc. &«tSL -fe^ CPU, RFSftSL 
(#CSRAM)tt ^o>y^fi|IH»*10 0KHzSiSfc:Ttf&ikt=± 

7>f ^nro-fevlWSt'fflroHffiv^Watt. Wg.^ MX'fo 0 . 10 

0KHz^^o-y^fflaarrfc-Hi-«siTirtrc*4 ^o^ssaioo 

KHzm lgffiltel o^A^JV^^Wn^m. lmMti), l0 0t^;P 

, B 1 u e t o o t h^Vb«J«a»-f ^7s-Atfc, 1 mWgJg^R F fflTW^g 

ksnr^s. mettt. #t^^,2rRF^m-r-i>R-F^- , 7-#jp^* i 5o%s«T- 

z<mm&m&t ^yf^tci, m^tml ^'^h7 
yy-x?TP2. «ffifKS0»cwi, nmMffl®ffipcifrt>ffi&ztifzffim 

**!Mtdj5$*ffi^4. -r^ib*>. CH I P l «>#III»tett^5i*<H\ 9 
k § . £> & . ««ffilll»c W 1 fcttfc t mm L fc 

H7fciS3*i*J:5fc:, CPUili#B*;*y-7ttJBPll0fc:;&*. N-7TM1|,S 
i*tt*?5fffi«III»CW 1 3&^<OSiJ0a^t«t 0 P 1 2 0J2W^flMOTfc»*-&. 

;k _ f - VP 2oo^Bft>'aiL. */tBi/t7'^-f^P2io. -r-^rooait/jp 

X (ffiW^f) 2 2 0. ^-^•^ii^-T'VW-^yP 230 £HI&^r L 

*samtf>*£fc:li. r-^iHfi^-^P3 0 0Srn?txmt. ^-^gg^ffl f- 
yP310, ft&^£j£-9-7'^-i7-y P 3 2 0. h4jSt7*;l^f VP330 , JE 

i/^it7'/v-fyP34 0, /^y h^fi-9-y;u-^-yP3 5 0Sr)il^tTL. r- 

WfSnf—9\*. 18(a) £.7jit£ o fc. iSS'J^ (PSD ( PD 1 > 

JWfe^yb (SPAT1) JKS-C^SiiS. ^i3t. mfex-^tawj^-^ft 
Jrr&iktciO, (yiR«'. ^f^co-fe^^ra*. aa»R^rfc:ffifflSii/i*^t=tJ^^ 

?&<nfrmw s *mtz&&. mm^psnzii. mm, ^mi^mmm^cui p l^as 

qfrOW«£ttffl-CS&. 08 (b) C^WJ:?(:, »gifFPS l^flfitt . 
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. ps 2) *mar9-&zti>*jmci>&. 

®8&PC1{;L fOTHiJIIIli&PCC K ^7fh7yy^^TP2K«?M, « 

^f^nijfsc w i hhwif a vTM i *^iofi-^E p i mf. e p 2#n— uowm 

il#!8fc$r*K VDD25^f yfcWStfflB&Sfl*. VDD2A^li^|& 

«ffifE«IIIKCW 1 (4. AMWtCJi, ffitaR 1, R2, X^mffi^tHIS&VRE F1.& 
X/. *JEJtKHISSC OM P 1 TH^ftS . «Eit^@BC OM P l fcj: 9 . OT^sST' 
L#V^ffim£EVt 1 fcJt«?U VDD 1 >vt lcom&iz. m^jEP 1 £o- 
v^v (=gndwh trmyts. 

[00 1 5] 

[»1 ] 

Vt 1 = VRO- (1+R1/R2) 

S-t&<ri: kWt'&&„ SrtJ, VREF1. COMPlCo^tll %&ften$tl&fc 

mia. muRi. R2Wi. Tsmtji <si omqud *r«tw-* 

^>f-7TMlll 3&fg®J&0 S C 1 , /'Jt'/h^^^COUNTl, COUNTlCO 
7 U -fe -y hffifcfiLJW* Uv^^RE G 1 , *?5fBHaiHjKC W 1 #£Bt®Et3r& ST'tf) 
* I >yM^Rfif| 1 l/yX^REG2, C PU 1 is^'X^ y^^x-^T I F 

y-fe y MSt^^yhT^yrL, aj;bEP2^u-l^/U^#£ffi7rr&. Z<T)V>i? 
X^REGl, REG2^ill AX-{y^7i-XTI Fliif, CPUlKt 

P 1 3 OtCfcVvCRsgSftS. c:n^^#lilB«*^BjiRf^t,co-C'(i^v^-c*^^-c-(i 

fflTOj-ffcfctt, IHillI»OSCl<Ofa^«3R*fi<ffS^4^)* t iaFja"C 
Witf. 3 2KHzS^iS^SCli:tci: 9. 7TM 1 cDMSmSSES:. 1 ,u 
A1TF Wfp;i Sit h . 

pci, cwi. tmicj: o^§^4*«H^OjaifeTW«*»rfR^*a i o t^-r 
. 01 oizfjkzti&xd^ fiMsniscHi p i ojzmfrcomm*. mmzmftt 
x&h-f (slp) . jav^ia<7)*iaw:MtcKif^-rs (opr> . i<7)j;3^rax»^tc 

. 1 m AgJS^msfiS- 1 m^gjg, flttftWC** . o£ o , 3 yf^tc i cr>3tmmE 

^-•y7-cO^S«^SrO. lmW, ayfJ^C 1 1 ju F Lfc«^t, KM 

[00 16] 
[&2] 

lAtF/(0. l/3mA)=30m# 

Sfe»*^.T3t«(C 1 0 0 m#*»a»o T fc LT *> . 1 #fUtC 1 0 EllXfc., f - -y L~T 
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mx-hh) . z\<7)tz*b. *%BB<o«tdt=. o. m ( = 1 oomt) ^mxmxM^tr 
i2ox\ mats. io@ti 0£m£tfcst¥tf>a5££ff3 - fc twc**. 
$ x jmizfrfrhmmzmMx-z » 88n<*>ni»£tt k twc** . 

[00 17] 

(RG1) wffijSWt**. CfO^AU-^ii^-f Ufc^**) 
HI 2*35^-0)14. *SKB^>-fey^.yrfc:tJftS. jSl^)^f«M«llI»±^JR$*»- 

&&m'tywffi&x'fo&. ot. frfey^«)ft*«wi-*. 012 (a) «._«a«-fe 
>~rc» o . *w h d 4 , 5t«SHgi&c s i . tgteHA 1 1*« . tMte§§A i 

tc i 0 r-f F D 4 WJB*riMEtf>aU*fcJ: (ittK^R : — 2mV/'C) SrfJJ 
St f^TI.A/'D^lllg&^T'-?^ ^nrP-fe-yfCPU 1 tdgl^ji^ XSMjE 
-$-S£fcfcJ:>K iaK*«^-6. SliWWIlw^tll. st= 

^■rmmx'xmzw&^-ttux. jEmizfa&zmfet&zbiMm 

>y-i>im*imx'$>&. 

imm*ywt. mi 2 <t>) css^i-j; MEMsrnt^t«§^ 

^i3yf>tCASl~CAS4, H»l»te»A2*»fe»jR$*tS. 

^iiayfytli^ mf^t^«f--/TCH 1 p 2±i,zm&Zti&$mm3>7 : yyc 
Mit, 3e*Wfc«NtflKt"C*&. Hl^CMi fcH«£. flna^tiO^trtHftt* 
J: 0 . ^r»»Et BteUffiBl^rat* 4 ^*)* i k fc J: 0 C A s 1 ~C A s 4 otfttgM 

#3E<fc-r&. Hi2 (b) x\ mm&±£^T^m*ttfaximm.tf$Litet 

. CAS3<JD#«#»4itt&nU CAS2&IA". CAS4«IW8»l«^tS. 

o t . b i ammaM-t & a* » 3»k » b 2 omffitiTi^-r iittft*. - . * 

■loidt. %m^--yrr«ffl-ri)" B r^^*3y7 ? v-9-cMik{ia\/v ^jnja^-fev-t 
x-nm&vymkntttimtfMmx'b&cox'. *z%&*i&mbztu&^. z\<ntz#>. c 
pu^<ofl&^iii»k^-^#f^«ig»±cfl^sik*«ri6-c*4. «as* 

m-h A/D$m,®m&ti'C'?4 ? nr n-fe vtcpui tzm*-&A,*imz » cpuit 

r;wsrts« tr & < i k tfiumx-foh. 
*immm*>?zmm-?&zbi l z£*) . mm*, ^.-^b^xo^m^ 

i-otv^) itfo-cv^^^JESa-rSik^lBk^S. ^^-^ 90S 
(XY#|6j) t2«£ffl-rSdk^iO. -<X7c«oJna^^0. 
■rj&sk'^^cO^^lnJ^feo bLX^&frb^o£? : &iffl&&%ZMX'%2><. 0Hi 
j.-- fco»S!l^. &mzMM<v1im*&t&'ty-ybLXi>mm^-2>z\biMffi 
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012(c) iz7jk-$-<oi±. 4 yt'-yyx-tywffif&mx'foh . imMmc s 2 , mm 
3izx*). **mmmm&<w\-mzmi btuzw&G sri, g s r 2 mowm 

• . ztizj:*). Z(0 2^<r>mmm^m^ y^-ify^ZWfcth. ^yf-m-ty 

V-f ;ornt7tCPU ltCi^x-^MaSrefffl-rSClttiO. Gal van 
i c Skin Re f 1 e x#*:£i6£>*U 9*<0»fflf«!B (SoT^S^ SA/CV*& 

s&tc. hi 2 (d) tcnrr^ji, fm&*ywmf$X'h?>. *m&*>v&* y*v-y 

M$s&jjiR4. RXf. it^3§A4rt^ffj££ftS3fc^-tr^-PD 1 . St/ 

. mytPD i<7mmt%&mLkizi§mzntemL/ftir\-LED (led i > , & 

X.X-f y^7i-XL I F l^LEDlcOK^^T'h^ VyX^TN 3 ^"bfifEJcSft. 
fcF?-f ytUS&LD l*>£>*ij£$ft.g>„ #IIRifrfeVirctt, SH^^^CD^. A'xBUli 

LED 1 £f&7E£-£. i-WiSKI N l(£f5*f^&4V*fc^$^£i!g#H- 

&. usst* (lri ) cTjRstft/tssbfc (lr2> ^M7th^?r-^D5ra 
mytco&mzmmLx . mfcmzmtrzm&e/m\-?/te?>mmm,<?)tm 

a^LEDTii, -Hi-^r3ftK<0*i'h3t**v^4*fe3KS#&/s«>fc:ii x ^ 

mi. ^--^ifimmm^zhh. ttziz. vy-vrxw&izhz^rmvtmtmwm 

m&ifihh . *-b y*T^ y 7°lzmM<V?-i ? nTn-fe vtCPUl Sr^ffl-f & i fc X K> 

mLV-ty^n&wtTi-viymx'fohtzfr. cputaRoax/c, RF«*t*ai-c«> 
m 1 3 t^-r «t a jc, a/d^hss (add ax-t y^i-xas&AD i f i 

. A/D^EJ^^-C'^-SADCl. SWl~SW3T'«^$iX-S»A^#X^ 
•vfASW, Tnyy-^-rjvy^ya^hu—^mWi^PGAi. ^ixh<rymWr>m^F^ 

7*-*£lS^&A/D^MM»III&ADCONTia>^j££*l&. ^SHHtCt^Sr 
AMfX^yfASW. ro/?7^-f ya>ho-;Ht1s2iPGA 1UU 

A'XBU 114TCPU 1^4»iHfi$fL^$lJt3iJ3Vyh'(CiStT, $fJffll[EJ8§ADCONT 

i izx wm& ^*-?zmm-?z>« 

mtif. iSJzZMfet&tg&lzii, 8!lS£(c5fc&*>, CPUlCil A^]fl)f X^f 7f A 
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swtfi lZMiR (swi : dk SW3 : Di) U /n^^^^^yha- 
;wwi»PGAiwiftsy-f ^aii-fe^tcffljSLv^y-f yicfciidfc, ^bu i 

ADCONTlrt<Offl»l/-5^**KJ&$"4. ^COi. 0 i fc fc± 0 » 

ilfiHr^9-(^aJ*ST*PGA lg^-CA/D^ftift^JRO^T^^ s J?)\MlZ$mL 
H A'X-fy^7x-XADI F lM^TCPUtCJRO^tf. 

-TS'IbgRtf. AJ]®mx-< -yf-tft5i£*#fc//C\ ADC 1 SKEW*. i^)«fca*« 
*>f .y?-#£itC*>>3. Wttfcf. 014fcjjr$\ PMOSb^V^aV. NMOSh 

®S8A D C 1 fctt. ®3i=5r^ y°<?)i><DX'+-frTh h . 

JUifc*^ «yf-RWlco«^JSr*t^HTS>-S». ffift«a£&tem»RF 1 »4. ^X>fy^ 
7i — XRF IFK iSfi^ffl-rS^MHIKMOD 1 , fflgT>7PSA 1 , Rtf, * 

mtcffiffl^-ftflsiigHDMODi. sftryrpRAi. .r*t£>c7>iHig&<7>iW^ 
ji-fzcpu uzi.v^J y?y*-*RF i f i (ckorss^a^mm^^^^ 
rt^lciSfCSiW-r-I.^WtHlS&RFCONT l#>£>fl§)£$ixS. ^n^>o#nis&{i^* 

U l^RFCONTlrt^lJW^^'X^^jMft^-K^ia^t, >tM y^7x-Xi4 
T'^PI^MOD 1 iCjlftx-^SriM^. MOD ll4&&*rt#fcT— *£7Cte$^IS!»V 
C O 1 T^Silfc»3Hfc*3aW-* • PSK(Phase Shift 

Keying) .. QAM (Quadrature Amplitude Modula 

iBBr3lBHJ4«*i-S. Wi^idlcLT. 3BHS*L«dBiaB4, RFCONTlfcT^ 
y3^hn-;W$tL^iHffirvrPSAltcJ;0tili$*t. iSJaafe«je*4 7fRWlt 

m fo m ^C MlMCASfc P)«^ , ¥3»fls^ ■>/ TlStffifcM EMS/n-feXfcioTff 

$fe£«JD#;l*. ftfltWfcli. safflSfcli. CPU ia#CR68ft*RFCONT l rt 

mcom.^^mpimm^x. rc isss^sa-c, rsi bRssmmm-tz i 3 
(caftjes*i*. ws«*fci±, RS3hRS2r B ^^5iw;is^LT. txHiaw 
dmod 1 1 i o . ryft*>fe»«liMlft«Wi. flws^fifii.^^'f y 

^ 7l _ XRF i F 1 8itC P U 1 ftWMRft £ iMffiVh h . J2Lhtf>3fg«flB£ , 

Rwni ?-?mmmfoh^te7-?%ismw\-v>m'&i l zi5uxte. rs3^rs4** 

L-C^«-f-y7°^7ci: 3 5r-i>*^f&*^-g.3yTyfC2. &S8SD 1 ZMtX* 
■fe y-F f - >y Tcornxm^MMth ayryy-CllzWtbtih. dcoXolz. *$m<r> 

6M«S«§s (MONITORlf) ^jMft-t-l. fc t^^fcJ: OtMl^Wx.!.; fc 
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±tz. %.moizwmztix^z>±d%. miu^mmmmiKfo^x'h h uwb <ui t r 

a Wide Band) Zm^ZZtlZ**) * z ^zmmmjiii^mx-hh * u 
WBtli, M^L^PSK^ASK^fift&O. i«Ji&^xfi#^<oi?)£^PL-t 

y^x£ 1 0 0 p sS£>-£Ti*aj-r&^- i 0 . 'm^JSriMflx-^T^Il 

' JVVX^^V— ?PGEN 1 Zco;VUX£mtii-t&frb"ofy$:3>hu—)l>~t&$c. 
mSsMOD2<?>X.TffiimmT$>&. -t^h-h, Hi 5t^UPSWAMf(r)» 

^S<Wi4;k3RI6tft4. xy?V)S^:JXh£jrp;i^ft&fc|sUl$k:. 
* -y r^XKHWI^^SeS-C* 4 . 

£ t ifi^lffiX'h Z<7)£ otp-t -y 7 tli . 0"J t tt\ Kfc: IA 0 ftWi -fe v-ff- -y r 

mmmmt»i ocmggt+K*6. > . i^a, RFjUfim^s:. »i 

UWBtli, r-^SfiOBHC. fflMS (11 6»COR 1 ) 

uwb <7)#o r iMftM^w^ii^prtg j t^o mj&z+ft&fr'rz t &x % &v ^rnvt 

ft^'ttSrlll 6TStWL3tUWBiiflRr5C-C1 1 fd (A";Uy'x*W?PGENl, £H 
^MOD2) ( HI 5X'mWLtzPSK*QAMmcOVffit&<7)mmjT3!tX° 

'fro (^ftryrPRA3. ffissvcoi. fltnilDM03) . iwia^w yy - y 

*»o. WmmJ] (~RFiHm«*) HI 7tc 

ssrjvw r y y hffi^iSJ^^^migssRF 3(4. *^<7>g mizim^m^m^m 
iv±cv*>y-j--yy°t:m^xmmmm&zffif&LtzL<vzm3t,z7F-t. zwmizh^x 

. ttfc^E-^MO NITOR1I1 MS. ft^&MSmiHK (RF10), 33XiW«I» ( 
MOD 10. DMOD 1 0) . 7nt7t (CPU 1 0 ) . ^ 'J (MEM 1 0 ) . glifi 

gioispio) *»4>«jats*i& (Hi 8) . zti^co&mmz^xiz. immz 
i> cox-it* v mx'z z xnmm%mni&&-t h . 

MON I TORlCOlfttf^u-x-V-hSrHl 9^-t„ x— *W f-^ ( P4 
0 0 ) mf. f-^S(l^-fy ( P4 1 0-4 1 3 ) (CJ: 9, RF 1 OtCT. ftliRSMS 
WL im&X'*:>y^>vy°frt>cr>m^ : £ i %mL. DMOD 1 OlZXiSMLX -ty*?-? 
(SD 1 ) SrJROffi-f. 

W±0 J: d lz LX ftp £ ftfc * ^ x- ? «f- * tiit $r H 2 0 fcjjrr . H 2 0 {^-T J; 
3C, ^y^f-^SD l(i. f7TI D(CID), tyfl D(SID), -r— * ( 
DATA) <7)a-effi^§iX. ^x yTOt-^Hr^^^^x-^^OT&^ffJS'JT'^-i) i 

dtc»ia$iiTv^. ot. mmm^-^-y (P420) ire. ^p^^btl. 
^-^-v ( P4 3 o ) izx. &mm$k*D i sp i o±(c^-rs„ ^t>. H3&t/. 
hi 9tc^-r«t3c wmmm>v-i-ypA 2o\za^x\t^ *§»««wl 2 tc-t, «m 

iMlSSUU^f V^-^-y h^/SJg^ y N7-?l (WAN 1 ) ±tC»«S*lfe«* 

ts$8x-?^-x-9— a (dsvl d b 1 ) izmi&Lx. imumzm&Lx. ± die 
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<'#m&^\ z<r>iz.#>^ ftm~mw£&£<. 3--v s iz±<mn.ffix**mi<D*>y 

Ktm&~C3&£t& £ k k . 

, MEMSra-lrX(i¥##:rn-lrX5mT*S7 , -ca6. ME M S nT^SrT y-r^Sr , 

02 2 t^-T J; 3 tcffif&zm& k . ^^jrMEMS^iayfvt 
/jNM-ft*H-g>±-CJ: r>M4U^«£02 3 (a) ~ ( c ) lZ7*t. Zti^M 

fcjswt, =s«pci. pc 2, cpu it*. mmwiTmfflLtzi><7)tmm<offimx~ 

foh« Zcr>-ty*ri-'vyX'i±. MEMSnr^Sn>7 r >'-9-2rf--yTiO«ffl (S I DE2 
) fcMMW*. -r=5r^*>. ^-••/r^lS® (SIDED fc-fc^, ?^DTnt7tf 
<obb&jbj£U +vT<nSM ( s i de 2 ) izMEms^mm^yfy^B^T^ 
t^o. ftfmffiMz£v*y-y^vy° : $:]&f&?&i>v>x'$>h. z&kdtcffimzmm-f 

hZtlzi. 0. ^^lllKkMEMS^^M^yiry-^SrlsitH^ffM-^S-fey^-y 
r(@22) kJt<KLT. ^y7Tii«£±9'Jv&<-rS£fca^&*. 

^v7°OKHfcMEMS^S*3y^'y-9-Sr^-ri.k^o±gB*a-t1i : 2f< . 
MEMS^^*3yT r >'TSrffi^>/T±^$>^^t^)3g,L-Cfc^. ^C0MEMS"T 
^Mrjyf^#7FM§*iT^£^-yTk. -fe^K 7>f?n7n-fe7tf«Sti 
-C ^ h f - >y 7" k tf)gffi|ll±£ lUi 0 h i k fc J: 0 . ±sE*^l- J: S t> <0 k I^S* * 
®«^/Jn$ < L/£-feyi^f-«yr*SeR-r&ik *>T"# s. 

iCIJiS^:^* 5 , -fe>~9\ 74 ^D7o-fe7tf L/if 77^)iffi (S 
I DE 1 ) co±Sr/N*>y^-^a yltSu. *tf)±tc. MEMS^lnyfVt* 
JBflJW- 4 £ k £ ^ T i , H8t* J: 9 'h§ < bfc-fe * T£3RS-f & £ k a^rggk 3r 

mm 1 ra, Hnc*tJ:^fc:. *Wfl«*^9-f-v7**ci***MCP«j«tr, mem 

iKWWWIIIRSsfc atf**"* i k «c i 0 „ /hS ■ «M<0«IHf®)l»£^"C* i» ^ k S:^ 

Lfc. — ztiwuzh. rs&wm xx\ o. imwaa&^:fi*«*fr'=rtB : 53fc* 

tH^»**iJffl-r4fl;W8*fflV^iafi0!IS:H2 4 (a) , (b) (C?rr$\ 02 

4(a) 024 (b) «, f-yrwrn^ucv**. 
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fi. semi u,zm^zfix^&i><Dtmm<r>ffif&x*$>h. i«B02«siDE2it, 
, &t/. ma i jub o 2 tat^r 'j y/f ojjfSST i Z$iffi?&. & 

fc i *) , 1 fc R««0^-fe f - -y rSrHS-TI. Z t tfX'Z S . 

±»*ffiBA3£«^LT*:^?-vr£»j£L;fc^0«SEI2 4 (c) , ( d ) tci**- 
.124(c) \i?-v7mmZ. ifc, 02 4 (d) <±^--y7«ffi^LTV^. 1KB 
03£7)S I DE2P:«i5:iit^. Z^WUz^-f X o fc, ±^t«BA3«. ^ 
-/H«M03£l8tfJ$-£S#Kj&nb4. fcKtt. CH I P 10±*fc#rt3*ifc**J6 
PWI NltlSH^fgfatiD. BA3±fc3^J8*JBjfc$-S«g*a«*S. IB9*$*i43fc 

0Mziz£*)$m-?&w, ±mmmsm±. o. 0 5-imw/cm2gg^ii^^ 
mmmizte, &&w&<?>&*fflKt z<nt&>^ 024 (c> iz^k 

"TJ:3^ *Bl(SBA3liA#CftttSn4 S I DE lWtlZm<VS I DE2Wf£ffiM 

. m&atcxxzim*:* — w ?*fBA4 ttzmmmzm 24(e). ( f ) 

"T. 024 (e) {J^- yrBffH^. 4fc. 024 ( f ) (i^-yTSffiSr^LTV^. -tf- 
^■y?3)mi, f#ft«-it'J>^NiB iTeMPIB iTeA^WS^PNf 

• ^*>&&d. PNis^fe:iaffiis&4-i*fc. ja^j (-20mv) a<fB=-$-sfcv^wi 
m,^mmtx. f&^j^-zw&^^-izgmt&m^x'hz. 024 <e> t 

0 iz . *HMCT^-fe yff77SCHIP5tll -fcf-< «y ? SHH- J: & B 
A4(J, a6KB04OS IDE2fflCffiK§*VO>S. <75W*Stt. Ji 

*W«0H*tt*tt4t-h^7^HTL HT2^U. *RB04*>&Wi 

(c. t-wri/7^HTi . HT2H«. »B?^lNSifc:J:OJ»Wfc:**Stt«StC'rs 
ISttffllSfcUL i3C*tJ:ot. HTllWUftW*fi, HT2lt(J 

^<o#?ymmBA5%mmLti2mm$:m2 4 (g) . (to »r„ 024 (g) 

lif-;7lIS; > 4*:. 02 4 ( h) (if-«y^KBS:^LTV^. 02 4 ( a) - ( f ) 

^-fUM^tin^. &nMffizmz%^tz#>*.mzmm-t&zti3.T%%:\\ ua> 

U B#H-T^iX'l»/jNSc7)i>(7)T'^2 0mAHgJK«0^4 (LR4 1 ) ifi 

tWX' 

flUtf. 01c7)MEMSpr^MS<y)^«lifc. 124 (g) , (h) ^tf^ySftSriK 

zttf£*)®mzmmx'Z&. 

as?. 3WH8»(Witf. 03^et««a ; &-^) (casfi^&w^ijMBUfc. l^l. m 
mmix'i>mwLt:£oiz. mmx'Z&RFmjjtfmt>tix^&. ttmasj: 



( i q ) ^^2004-24551 (P2004-24551A) 

x-mm-fh^mmn^mi' >y y°x-$> h . 

xti\ 3mrm i nm&M£m:tizWiW.zti. mmmisxmmLtcx o^y^ 

7 r(SCHIPl-3)^it^77hf-^ (PD10-PD13) SrgflU 

/J«afc+mf-"/7*^^ Vf-yrjMEitSiUfcffi ( S I DE 1 ) <7>«j££H2 6£ti^ 
. £<!>BrCU*L'OvfirVV&*, f7TItI«SIDE2ffli:ll 51^. 01 (b) fcTp: 
Vfe^fcl^^MEMST^SMfettttW^^ ifcte, H24 (a)~ ( d )J7M* 

026<O±o^ ^WtW^WSa^-CJb&CHI P5ti 7^n7ot7tCPUl 
s «)JMEM1, SSJStt58»II3KRFl. «ffiEaHI»CWl. ^7TM1. 

L/i-feXtf -fTW^'f vTCH I P 1 <r> i>cr>tfflMcDi> cvxfoh. 
/hmMU^B^- >y TOlM^:? n— f-v— h ZM2 7 fcSrT. HJtfc#iJ 1 X'^nLtz^y^i- ••/ 

y-kmm^mmnjim^^zi o . iisti^u-r^p 1 1 ot*>5 , ?tm 

P410, x-^iMfiSrff a. fcfc. H2 5««*7n-ft- M^fcWCfcL x-^S 

mP4iosr. ?-?mmp i2oxvk£vis^mmxm)Zitz>>-mtffo&« ztnz 

4fc, EB2 7«)P3 2 0;W— f-V'fcfe^T, ■feyiff--yT#4><0-fe>~*rf f — *#S* 
«f«f- -y TC0fflW«0 ID ( R I D 2 0 ) tmsth Z. t *> . &OPlJfi#J 5 TR 

H2 8 ( a) 14, S«t. y-A*. a^'.y hgJ5yMS*0»» ( EM 5 0 ) Offlffllt. 
H^-fey^-yrSrJSfflt^lt'fc-l.o itfOHRc^tiS i a fc. a-fUS5 0ll * 

niMytfvT-scH i P5o, 5 isr, mm, msizTfk-tmmxmzmmvxm 

% i EM5 0mm'?&» «SEM5 0iil, *»-fe>tf 77'SCHI P5 0. 5 1 *» 

t ijMEM50, ^SglD I SP50, f-^^DB 5 0 . Rlf. m^mmM&K 
y^— hWcr>l£®*-v hV-tMlzmWtf&^'V ^7i-XN I 5 

0. «^EM5 O^t&^fclC^ffl^tL^^-^-MO 5 OfrL>ffifoZixh. SI 

8EM5oicit jfcswtii. «^o#«yV6t^*^$ii. mm. *wnco*>y 

f 7 7SCH i p 50, 5 mWaZtit:*-— fcDffi$SfcJ£tT. WffiXiSifctJ: 

mwmzte, *&w<7)*yvi-vy°n<7)imii*y-*r$>&wM y^-yyx^y-v^^m 

nZtitzMfttim. GSRWf8Sr7Cfe:. CPU50K, a— r<0JSW*&v^t«ttJI8 



(19) 



1#§!2004-24551(P2004- 



0tJ£H2 8 (b) fcjjrr. itfgQSWTtt. t7*-»US6 0li:. R&Z&Wfffin 
•feyff77(SCHIP6 0, SCHIP61) £81*1/0^4. SCHIP60, 6 

«iI+If7/RCH I P60 — 6 4fcJ: 9SfI$tU HWm-CliMHLJfcfcftD, * 
. *tffi^BSTA6 0ii. iS+If77RCHI P60~64#^ ieHtfgjggWL 6 0 

hV-^WAN6 0Wfi!-ri.^c7). *y h7-?-{y?7x-XN I 6 0^ 
£>fi|j££*U>. «BSTA6 0tli, ^ y hx'-^Mflr^trVK *IIS4>^f--yr 

MMfrk%mfr<7yemgjfift&x%. mm. m^fm<vpmizmm-t&zti>-*im 
rsaffl-rsifctcio. x^-^Mettwfcv^-c. &a&f*M.m£»T>v94 Att-^ 

"TiCfca^nigl:**. 3:*J. RF I Df 77JffifflLt?7Xf«ii»l 

&stMm?gmfoifiz. *¥twe>*>y-i-vy'*tifflLfi:--mmmt:m2 8 ( C > tc^-r. 

ood7oii ftmrnzte. v4>foh\^5.v-)vmimMZixh. ^com^z^tt^ x 

mwtteXoiz. $>z>-immx'-tyy-zim)Lx . ftM&jg-tywzxvMmzwmm 
izmM u >fjMEM7o _tt=ssw- & . ftfewtc . rm^n^Ttizm-o fzfmizx „ 

»J-r-READER7 OtCT. U tca^$ft7t:fi?$8£S!^5X&. RE AD E R 7 0 
li, -by^ yT*^ftE^^WL7 0frCT, «3JI-r-^*K»]R*RF 7 0 . 
^IX^ix^T-^^8IWLT«*-r-i.-7-f 7o7n-fe7tCPU7 0, «>JMEM7 0 
, S^^BD I S P 7 Ofrt?t$tfi£tl& „ d(7)READER70tli. *7b7-^I 

n 1 7 ozftm-&zti>-5imx'$>*). ni7o^*t% imnmffl&tzm y*-* >y 

MK)fl!f«*'» h7-?!WAN7 0 5'giU. f-?flt-A*SV7 0|*IOf- 
^<->?.DB7 0(CT^-feX-ri,^i:35<nrtg-C2)-2». -T&;b*>. gft^ix^-fey^y 7* 
<7)f- -y 71 D £ . t-ASV 7 0 rtOx — X D B 7 0 (Cg3.^-f S £ b lz£ 9 . J- — 



(20) 



^p|B2004-24551 (P2004-24551A) 



f^TcCt F O O D 7 0 <7)±j£:#tiflPP£#& Z t #T"# h . 

?£WMTZZ>MfflhmhtiT^&« Zcotzib. ik&f£WXMffimi,z&mZti$>t'-)i>n 
, *fBHH«o-fe>^-f-«yT*ttffl-ttUf. yt>'ft^itl(SW'h3v^fco*c*>16ft'»riB 

t*>k>. ttz. ^m*.>x*s&xfohiz#>. tmmt°-)m&.mzi>m«zcmmz&m 
^mx*b&. 

mm. immmx-n. m^mmm^h^y^-yyiz^xm^mzmmuz^ 

#fe3fe-feytfPD l . M>\ 4 yt-/yxtyfGSi zmtiz-tyvf- vTlz^^x 

tx. im&^yvo— &<?>?>.*ffiz.x^&i><7). tizi&. ±M&-tyWM<n-t>y* 

WQt h h COX'fo -? x t i v . 

* tz . ±!2ISJfcW"Cti . -fe yihf - r * ± t Aiafeflffl-r* - 1 k LXWffl Ltz 

. >&-fi.i>AmztiMit-?&tnfX'%<. mm^m^wmm^n^t -t&zth^ 

[0018] 

[ 12 2 ] 0 1 l^-t-fe ^-f f - v TcoWfBH. 

[03] hmct i xmmtz . *iKH<7)*y^^-/7**fflv^««Mra««3s. 

[05 ] 04£^»f£X*;^_oJl#^ 

0. 

[06] 05tn?-nW3liIJRIlIHW)lM^*KBBr40. 

[07 ] i^wn^y^-yy'cowjfmw^-tm. 

[08 ] ifwm^y^^r^^mm^zmm^ft^-^m^^-tm. 

[09] *^BBcD-fe^f-«y7°cO— «aB»J«0». 4M^IIIKk m^iasm!® 
OfltJ£0. 

[010] H9fc*rtWttli«lI»fcJ: O^Sft&ftflHnfc&ftfi^fc*"*"^. 
[011] 09t^*»JfflHlIIS<7)^ d fA^-^FlGl^1f^,0» 



(21 ) 



«F^2004-24551 (P2004-24551A) 



[si 3 ] *mxo*^iH- v yco-m^-tmtRmmm A/vmm&om&m. 
Chi 6i xmin^vi-'yTn^zttigmmk&mmmn^nmim. 

CH 1 7 ] *»5!tf>Hr >~*H- vT<n- &£^©Ji^^fI[IIS&^S30lij£H. 
CH 1 8 ] H3W«(MP118»T«ffl-r&. ^S^^-^co^O-^j^^-TH. 

[Hi 9] hi 8^-r«i ; »M«i« ; e-^tfc(ti»saa<7)»axosts^^H. 
CH2 i j ^wM^y^i~-yy'<nm^'-^mm^mz^^xm^m^^-tm. 

CH2 3] zmmzx-wm-th. ay^y?. Ayy?*, ledi-mio^m 
mmmzxmm. ttz-t y^ - y rov ->t <Dmcr>—m z^-tm. 

CH2 4] ^JS01J3T«^^. -k>"9-^--yr«0-ge$-^^m^^f§^^J^^-rH 

o 

CH2 6] »£m-e»f.^ MS^^^ffj^J^-fH. 

CH2 7 ] H2 6 tz^t mwi^m^-yycom^m^mm^-tm, 

CH2 8] ^wsTM-rs, *&tyv*y^-yT&vmm*mi--yy'<7)mmMt:^ 

SCHIPl, SCHIP2. SCHIP3. SCHIP4, SCHIP5, 
SCHIP6, SCHIP10, SCHIP11, SCHIP12, SCHIP 
50, SCHIP51, SCHIP60, SCHIP61, SCHIP62, 
SCHIP63, SCHIP64, SCHP70- -fe^f-yT 0 
CHIP1, CHIP2, CHIP3. CHIP4 ••• ¥Vtt&fft|slilft 

cmi - nT^l*=J y-f'y-f 

CPU1 ••• V^^orot'yt 
AD1 - A/D^0S& 
MEM 1 ■•• jrt^EU 

pci - mm&mw 

RFl, RF2, RF3 - iOT^gftHISS 
TD1 •■■ iS^-fcV^ 

asi - tm^y^r 
pdi - mv/^^t^y^r 

MAI - *Al&E 
BA3 - 

BA4 ■■■ -tz—^yfm^ 
B A 5 - #^>-«M 

RCHIP1. RCHIP60, RCHIP61. RCHIP62, RCHIP 
6 3, RCHIP6 4 ••• *g|«fif77-. 



(22) 



^^32004-24551 (P2004-24551A) 




(23) 



#^2004-24551 (P2004-24551A) 




(24) 



m HH2004-24551 (P2004-24551A) 





[020] 



[H18] 



B20 



'■A ^ 



MOWTOH1 



(25) 



#^2004-24551 (P2004-24551A) 




(26) 



:f#|lfi2004-24551 (P2004-24551A) 




(27) 



«NSJ2004-24551 (P2004-24551A) 



(51)Int.C1.7 FI f-73^F ( 

G 0 1 K 7/01 G 0 8 C 15/00 E 

GO IN 33/483 GO IK 7/00 3 9 1 Z 

G 0 1 N 33/50 G 0 8 C 17/00 A 

G 0 1 P 15/125 A 6 1 B 5/02 F 

G 0 8 C 15/00 A 6 1 B 5/02 3 2 1 B 

G 0 8 C 17/00 A 6 1 B 5/10 3 1 0 A 

A 6 1 B 5/14 3 10 



soKtusiHr rft yg&ym-T e 2 s 0 mm a ijs^m +5«5f 

(72)%0J# 

mMfBH^fl?m^^^-T a 2 s 0 stts »^aB^»^m+*w^9trt 

F^-A(##) 2F073 AA02 AA19 AB01 BB01 BC02 CC01 CC12 EE11 EE13 GG02 

GG03 GG04 GG07 GG09 

2G045 AA40 BB14 BB24 BB41 DA13 DA14 FA27 GC10 

4C017 AA10 AA12 AA16 AB10 AC26 BC11 FF18 FF30 

4C038 KK01 KL05 KL07 KMOO KX01 KX02 KY03 KY04 VA04 VB40 

VC20 




THIS fkm BLANK iuspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^FXBED TEXT OR DRAWING 

n/ 

yd BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ grIy SCALE DOCUMENTS 

P LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THS PAGE BUHK««™ 



